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Abstract 
In this work, Z domain of protein A with IgG-binding activity was expressed on the outer membrane of E.coli as a fusion protein 
of AIDA-1 by using Autodisplay method, and the outer membrane with autodisplayed Z-domain was applied for the SPR 
biosensor. The outer membrane of E.coli with Z-domain was coated to the gold surface of SPR biosensor. After anti-hIgG 
antibodies were immobilized to the Z-domain, hIgG antibodies were measured as a target analyte. The LOD of SPR biosensor 
with the outer membrane of E.coli with Z-domain and intact E.coli outer membrane was estimated to be 1.6 ng/ml, 316 ng/ml, 
respectively. This result shows that the outer membrane of E.coli with Z-domain could increased the sensitivity of SPR biosensor 
through the orientation control of antibodies at the molecular recognition layer. 
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1. Introduction 
The immunoaffinity (IA) biosensors apply the binding affinity between antibody and antigen for the molecular 
recognition in a mixture of other complex. For the realization of immunoaffinity biosensors, antibodies have been 
usually immobilized on the metal surface of transducers as a molecular recognition layer. As the antigen-binding 
sites of antibodies are located at Fab region, the sensitivity of the IA biosensors is influenced on the orientation of 
antibodies. Protein A has been used for IA layer because of its strong affinity to Fc region of antibodies and Fc 
region captured antibodies expose Fab region to show higher sensitivity. In this work, Z domain of protein A with 
IgG-binding activity was expressed on the outer membrane of E.coli as a fusion protein of AIDA-1 by using 
Autodisplay method 1,2 and the outer membrane with autodisplayed Z-domain was applied for the SPR biosensor.   
 
 
* Corresponding author. Prof. J.C. Pyun, Department of Materials Science and Engineering, College of Engineering, Yonsei University, 134 
Sinchon-dong, Seodaemun-gu, Seoul, Korea, Tel.: +82-(0)2-2123-5851; fax: +82-(0)2-365-5882. 
 E-mail address: jcpyun@yonsei.ac.kr. 
  
1876-6196/09     © 2009 Published by Elsevier B.V.
doi:10.1016/j.proche.2009.07.368
Procedia Chemistry 1 (2009) 1475–1478 
Open access under CC BY-NC-ND license.
  
 
 
 
 
 
 
Fig. 1. Autodisplay of Z-domain at the E.coli outer membrane 
  
2. Expression of Z-domain 
Sequence of Z domain of protein A was inserted into a autodisplaying plasmid and transformed into UT5600(DE3) 
E.coli strain (F– ara14 leuB6 azi-6 lacY1 proC14 tsx-67 entA403 trpE38 rfbD1 rpsL109 xyl-5 mtl-1 thi1, ∆ompT-
fepC266). E.coli cells were cultured at 37 ℃ with vigorous shaking in a Luria-Bertani (LB) broth containing 10 μM 
EDTA, 10 mM β-merpactoethanol and 100 mg/l ampicillin. The expression of Z-domain on the outer membrane of 
E.coli was confirmed by using SDS-PAGE (Fig. 2.). The protein band of Z-domain autodisplayed outer membrane 
indicates that the Z-domain and its fusion proteins are major protein and the molecular weight was estimated to be 
58.5 kDa. as expected from the transformed fusion protein. In comparison to the known protein at the outer 
membrane, the number of expressed Z-domain was evaluated to be 280,000 molecules/cell. The IgG-binding 
activity of the expressed Z-domain on the outer membrane of E.coli was confirmed by the binding assay with 
fluorescence labeled IgG (Fig. 3.). The Z-domain expressed E.coli showed far higher fluorescence signal in 
comparison to the intact E.coli. 
 
 
 
 
 
 
 
  
 
Fig. 2. : Autodisplayed Z-domain on SDS-PAGE gel: lane 1, protein molecular weight marker; lane 2, outer membrane without expressing Z-
domain; lane 3, outer membrane with autodisplayed Z-domain. 
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Fig. 3. Optical microscope image (left) and fluorescent image (right) of (a) E.coli with Z-domain laberled with fluorescence coupled antibodies 
and (b) intact E.coli without Z-domain. 
 
The outer membrane of E.coli with Z-domain was isolated to be colloid particle with a diameter of 100 nm 
according to ref. 3. So prepared E.coli outer membrane was coated on the gold surface and the IgG-binding activity 
was tested by the binding assay with Cy3 labeled IgG. In comparison to the intact outer membrane, the outer 
membrane with Z-domain showed significant amount of IgG binding activity (Fig. 4.). It indicates that Z-domain 
autodisplaying outer membrane forms affinity layers on gold surface with high IgG binding activity.   
  
 
 
 
  
  
 
 
 
 
 
 
Fig. 4. Outer membrane of E.coli coated on Au surface after treatment of Cy3 laberled antibodies. 
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Fig. 5. SPR biosensor response by using outer membrane of E.coli for the detection of hIgG. 
     
3. SPR biosensor 
The outer membrane of E.coli with Z-domain was treated to the gold surface of SPR biosensor. After anti-hIgG 
antibodies were immobilized to the Z-domain, hIgG antibodies were measured as a target analyte (Fig. 5.). The 
LOD of SPR biosensor with the outer membrane of E.coli with Z-domain and intact E.coli outer membrane was 
estimated to be 1.6 ng/ml, 316 ng/ml, respectively. This result shows that the outer membrane of E.coli with Z-
domain could increased the sensitivity of SPR biosensor through the orientation control of antibodies at the 
molecular recognition layer. 
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